An in vitro model for clonal anergy in continuously growing antigen-specific B-cell lines.
Two continuously growing nonmalignant B-cell lines specific for the hapten DNP have been used to study tolerance in developing B cells. These cell lines have previously been shown to consist of small cells without sIgM but with cytoplasmic mu chains, and mature sIgM- and sIgD-bearing cells. When the sIgM-negative cells are placed in culture, mature DNP-specific B cells begin to appear. The studies reported here have shown that when these cell lines were propagated in the presence of either 200 micrograms/ml or 1 mg/ml of the tolerogen DNP-MGG there was no inhibition of cell line growth as measured by thymidine incorporation, and no inhibition of receptor expression by maturing B cells. The cell line lymphocytes propagated in the presence of 200 micrograms/ml DNP-MGG for 7, 30, 45, or 60 days became tolerant and the tolerance persisted for at least 6 days after removal of DNP-MGG. However, tolerance was lost between 6 and 10 days after removal of DNP-MGG. Propagation of the cell lines for 30 days in either DNP-KLH or DNP-Ficoll produced the same results. Limiting dilution cultures of cell line lymphocytes made tolerant by growing them for 30 days in the presence of DNP-MGG demonstrated that there was a marked decrease in precursor frequency compared to controls. However, cell line lymphocytes made tolerant by a 48-hr incubation with DNP-MGG did not have a significant decrease in precursor frequency. These data suggest that tolerance induced by growing these cell lines in the presence of DNP-MGG is a valid in vitro model of tolerance in developing antigen-specific B cells. Tolerance induced in this model is consistent with the clonal anergy hypothesis, but requires the continued presence of DNP-MGG to maintain unresponsiveness. This suggests that clonal anergy can occur in B cells but may not be the sole mechanism of self tolerance for those antigens which are sequestered from the immune system.